Involvement of the CD11b/CD18 integrin, but not of the endothelial cell adhesion molecules ELAM-1 and ICAM-1 in tumor necrosis factor-alpha-induced neutrophil toxicity.
TNF-alpha can incite neutrophil-mediated endothelial cell damage and neutrophil H2O2 release. Both effects require adherent neutrophils. Using specific mAb, we showed in this in vitro study that the CD18 beta 2-chain and the CD11b alpha M-chain of the CD11/CD18 integrin heterodimer have a major role in both TNF-alpha-induced neutrophil-mediated detachment of human umbilical vein endothelial cells and H2O2 release by TNF-alpha-activated human neutrophils. In contrast to anti-CD18 mAb, which consistently prevented neutrophil activation, anti-CD11a mAb and two of three anti-CD11b mAb did not reduce endothelial cell detachment and neutrophil H2O2 release, although they decreased neutrophil adhesion to human umbilical vein endothelial cells. mAb 904, directed against the bacterial LPS binding region of CD11b, reduced endothelial cell detachment for about 40% and neutrophil H2O2 release for more than 50%, demonstrating that CD11b/CD18 is engaged in TNF-induced neutrophil activation. Dependence on CD11b/CD18 could not be overcome by CD18-independent anchoring of neutrophils via PHA. Additionally, neither induction of increased expression of the endothelial cell adhesion molecules ICAM-1 and ELAM-1, nor subsequent addition of specific mAb, influenced endothelial cell injury or H2O2 release by TNF-activated neutrophils. Interaction with ICAM-1 and ELAM-1 therefore appears not to induce additional activation of TNF-stimulated neutrophils. These studies suggest that a specific, CD11b/CD18-mediated signal, instead of adherence only, triggers toxicity of TNF-activated neutrophils.